H
presumed high societal costs of personality disorders are often used as an argument to justify the costs of expensive treatments (in general) for this patient group. Moreover, the economic burden of other mental conditions has already been extensively investigated, for example schizophrenia [1] [2] [3] and depression. [4] [5] [6] The limited evidence available so far suggests that personality disorder patients are extensive users of psychiatric services and other mental health care resources. 7, 8 Furthermore, there is evidence of a high demand on health, criminal, and social care services. [9] [10] [11] The study by Bender and colleagues 7 on the utilization of mental health treatment in 664 treatment-seeking patients found that patients with personality disorder (schizotypal, borderline, avoidant, and obsessive-compulsive) showed more extensive histories of psychiatric outpatient, inpatient, and psychopharmacologic treatment than the comparison group with major depressive disorder without personality disorder. Another study on the service usage of 24 patients with personality disorders calculated that the costs of psychiatric and prison services 1 year before treatment were £13,966 per patient. 9 Other research suggests that--in addition to these health, criminal, and social care service costs--a strong relationship exists between reduced productivity (absence from and inefficiency at work) and mental disorders, PSYCHIATRIST .COM including personality disorders. [12] [13] [14] For instance, Lim et al. 12 studied lost productivity among full-time workers with mental disorders in a community sample of 4579 respondents. Although they found only depression to be significantly associated with more work loss days (number of days unable to perform usual activities), they also found that depression, generalized anxiety disorder, and personality disorder were significantly associated with more "cutback days" (i.e., the number of days on which usual activities were restricted). When the prevalence of these DSM-IV disorders in the Australian community was taken into account, the economic burden of personality disorders dominated over the burden of diagnoses of mood, anxiety, and substance use disorders.
A state-of-the-art economic assessment always includes 2 different types of costs: (1) direct costs related to actual expenditures for detecting and treating the medical problems, and (2) indirect costs associated with lost productivity related to health problems. 15 None of the studies presented above have combined these 2 aspects, so actually they are incomplete cost-of-illness studies. The only study that did include both direct and indirect costs was a study by Rendu and colleagues. 16 In a follow-up of 303 general practice attendees, this study found that people with personality disorders were nearly twice as costly to support (mean = £3094 per annum) as those without (mean = £1633 per annum). This study did not, however, distinguish between the various types of personality disorders.
In sum, the full economic burden of personality disorders has received little attention as compared to other mental illnesses. Moreover, state-of-the-art cost investigations for the broad range of specific DSM-IV personality disorders are lacking. The aim of the present cost-ofillness study was to calculate the direct (use of medical resources) and indirect (productivity losses because of absence from work and reduced efficiency at work) costs of treatment-seeking patients with different diagnoses of personality disorders in order to assess their economic burden on society. This economic burden may not be interpreted as the reduction in costs as a consequence of a new effective intervention, as the costs of the intervention are unknown. However, a cost-of-illness study may serve as a tool in designing a cost-effectiveness study, as it provides valuable information on which cost items should be included.
METHOD Participants
Subjects were recruited from a consecutive series of admissions to 6 mental health care institutes in the Netherlands offering outpatient, day hospital, and/or inpatient psychotherapy for adult patients with personality pathology and/or personality disorders. As part of the standard admission procedure, all applicants performed a routinely distributed assessment battery including self-report questionnaires in order to measure psychopathology, personality, functional impairments, and treatment history and a semistructured interview for diagnosing personality disorders. When the administration of the questionnaires forms part of the routinely administered clinical intake procedure and does not involve additional risks or load, informed consent is not mandatory under Dutch law. For this reason, informed consent was only asked if the patient participated in any further follow-up investigations. The current study design was approved by the Dutch medical ethics committee.
From March 2003 to March 2006, 2540 individuals were registered as admissions to the 6 mental health care institutes. Of these patients, 462 (18.2%) did not start and 272 (10.7%) did not complete the formal admission procedure. Of the remaining 1806 patients, 46 were excluded due to clear signs of unreliable data in the interview and/or questionnaires (2.3%) or due to serious intellectual impairment (0.3%). The questionnaire for estimating costs was missing for 20 patients, leaving 1740 patients for the current study sample, i.e., 96.3% of those who completed the formal assessment procedure.
Of these patients, 35.2% were male. The mean age was 33.9 years (SD = 9.9; range, 18-67 years). Regarding the marital status, 65.2% were unmarried, 22.1% were married, and 12.7% were divorced or widowed. No differences with respect to gender, age, and educational level were found between those admissions that were included as compared to those who were excluded from the sample.
Instruments
The Trimbos and Institute for Medical Technology Assessment (iMTA) Questionnaire on Costs Associated with Psychiatric Illness (TiC-P) was used to collect data on direct and indirect costs. 17 The first part of the TiC-P consists of questions on (1) the number of visits to a general practitioner, psychiatrist, medical specialist (that is, medical professional working at a hospital), physiotherapist, and alternative health practitioner; (2) the day care/ hospital lengths of stay; and (3) the use of medication in the 4 weeks prior to filling out the questionnaire. Bottomup methodology was used to calculate the total direct medical costs; that is, the total number of medical visits (outpatient visits, hospital lengths of stay, use of medication, etc.) was multiplied by the 2003 unit prices of the corresponding health care services. 18, 19 The reference unit prices of health care services for 2003 were adjusted to prices in 2005 by using the consumer price index. 20 The mean direct costs per 4 weeks were multiplied by 13 to calculate the annual costs.
The second part of the TiC-P includes a short form of the Health and Labor Questionnaire for collecting data on PSYCHIATRIST.COM productivity losses. 21 The short form of the Health and Labor Questionnaire consists of 3 modules that measure productivity losses: absence from work, reduced efficiency at work, and difficulties with job performance. The days of short-term absence from work and actual hours missed at work because of health-related problems were multiplied by the net income of the patient per day and per hour, respectively. The number of lost working days per patient was calculated, taking into account the number of days and hours of paid employment of the patient per week. The recall period for the short form of the Health and Labor Questionnaire is 2 weeks. Therefore, the mean indirect costs due to short-term absence were multiplied by 26 to calculate the annual costs. In order to assess long-term absence from work, patients who indicated to be absent from work longer than the preceding 2 weeks were asked when this period of absence started. To value long-term absence from work, we applied the frictioncost method. This method takes into account the economic circumstances that limit the losses of productivity to society, which is related to the fact that a formerly unemployed person may replace a person who becomes disabled. 22 The period needed to replace a worker (the so-called friction period) is estimated to be 5 months. Hence, the maximum indirect costs to society were confined to productivity losses during a period of 5 months.
Additionally, the TiC-P includes a list of 28 chronic medical disorders, e.g., rheumatic disease, diabetes, asthma, Parkinson's disease, migraine, cancer, and burnout/ severe tension. The patients were requested to indicate which of the chronic medical disorders they had experienced in the past year.
Personality disorders were assessed using the Dutch version 23 of the Structured Interview for DSM-IV Personality. 24 This instrument includes the 11 formal DSM-IV Axis II diagnoses (e.g., schizoid personality disorder) including personality disorder mixed, the 2 DSM-IV appendix diagnoses (depressive and negativistic personality disorder), and, in addition, the DSM-III-R self-defeating personality disorder. Personality disorder mixed is diagnosed when at least 10 diagnostic criteria are present, but no specific personality disorder is present. Interviewers were master-level psychologists, who were trained thoroughly by one of the authors (RV), and who received monthly booster sessions to avoid drift from the interviewer guidelines. Interrater reliability, based on 30 videotaped interviews rated by 3 observer-raters, was good. Percentage agreement ranged from 84% (avoidant personality disorder) to 100% (schizoid personality disorder) (median = 95%). Intraclass correlation coefficients for the sum of DSM-IV personality disorder traits present (i.e., scores of 2 or 3) ranged from 0.60 (schizotypal personality disorder) through 0.92 (antisocial personality disorder) (median = 0.74).
Statistical Analysis
Univariate regression analyses were performed in order to compare the costs of each personality disorder type versus the patients without personality disorder.
The majority of patients (54.9%) were diagnosed with at least 2 personality disorder diagnoses. For that reason, multiple regression main effect analyses were conducted, measuring the unique contribution of the different diagnoses on the costs. In the analysis, a ranked definition of the presence of a diagnosis was used: no traits, only traits but no diagnosis, and the diagnosis present. An additional variable was entered into the multiple regression models to account for possible interactions between diagnoses. Because the number of possible interactions between 14 independent variables becomes intractable, the interaction term is represented by a count of the diagnoses present. Age and gender variables are associated with health service use and were therefore entered into the regression models. 25 Chronic medical disorders are expected to induce high costs due to elevated use of both mental and somatic health care and a high impact on productivity losses. Hence, an additional regression analysis was performed to control for medical disorders to ascertain the unique contribution on the variation in costs.
RESULTS

Study Participants
In the present sample of 1740 participants, depressive (31.8%), avoidant (28.3%), obsessive-compulsive (20.9%), and borderline (20.9%) personality disorders were the most frequently diagnosed disorders. Schizotypal (1.0%) and schizoid (1.1%) personality disorders were the least frequently diagnosed disorders (see Table  3 ). In 320 patients, no personality disorder could be diagnosed. As patients can be diagnosed with more than 1 diagnosis of personality disorder, the percentages will add up to more than 100%. The percentage of patients with a paying job was 53.7%. Of the patients without paying jobs, 68.1% indicated that they were unable to work because of health-related problems. Table 1 shows the mean direct medical costs per year differentiated by type of medical service incurred by the patient group with 1 or more personality disorders. The total mean direct medical costs per patient were €7398 per year. These costs are mainly composed of costs due to inpatient health care (33.1%) (e.g., admissions into general or psychiatric hospital) and outpatient mental health care (26.1%). In a multiple regression analysis, paranoid (p = .035), borderline (p = .011), and obsessivecompulsive (p = .028) personality disorders were associated with increased direct medical costs.
Direct Medical Costs
PSYCHIATRIST.COM Table 2 presents indirect cost data for the group of patients with at least 1 personality disorder and a paying job. The total mean indirect cost per patient with a paying job was €7088 per year. The total days lost because of absence from work or inefficiency at work was 47.6 per patient per year. In a multiple regression analysis, borderline (p = .047) and obsessive-compulsive (p = .003) personality disorders, age (p < .001), and gender (p < .001) were associated with increased indirect costs in patients with a paying job.
Indirect Costs
Total Costs of Personality Disorders
The mean total cost in the 12 months prior to treatment in the total group of patients with personality disorder was €11,126 (range, €0 to €147,759) per patient. The mean direct medical cost was €7398 per year per person (66.5%), while a mean of €3728 per patient (both with and without a job) was due to indirect costs.
In Figure 1 , the results of the univariate analyses for each of the 14 personality disorder types are displayed. The graph shows that the majority of the personality disorder types induce higher mean costs compared to the patients without personality disorder, although the difference was statistically significant only for borderline (p = .021), histrionic (p = .050), self-defeating (p = .021), any personality disorder (p = .033), and personality disorder mixed (p = .030).
The main effects of the 14 personality disorder types, as studied in a multiple regression analysis, showed that borderline (p = .014) and obsessive-compulsive (p = .003) personality disorders had a unique contribution on the total costs. These results are summarized in Table 3 . As patients can have more than 1 personality disorder, the sum of the number of patients in the different diagnostic groups is higher than the total number of patients included in this study. In the regression model also, the age variable, which is directly influencing the indirect costs, significantly predicted total costs (p = .030). The total number of personality disorders diagnosed, representing an additional interaction effect, did not have an independent effect on the total costs. The maximum variance of total costs that was explained by these variables (age, gender, 14 diagnoses of personality disorders, number of diagnoses) in the regression model was 2.4%.
When studying the main effects of the chronic medical disorders in a multiple regression analysis, 3 out of 28 appeared significant, indicating that having that specific medical condition has a significant effect on the total costs in this sample. These medical conditions are kidney stones, burnout/severe tension, and injury by accident. Adjusting the original multiple regression model by entering these 3 variables showed that in addition to age (p = .047), kidney stones (p < .001), burnout/severe tension (p = .035), and injury by accident (p = .006), borderline (p = .026) and obsessive-compulsive (p = .005) personality disorders were significant predictors of the total costs. The proportion of explained variance of total costs in the regression model was 4.3%.
The cost data in the present study are nonnormally distributed, due to a majority of patients with roughly similar costs and only a small proportion of patients who induce very high costs. Cost data are typically found to be positively skewed. Log transformations are often used to solve the problems of the violation of assumptions (nonnormality and heteroscedasticity of the residuals) of multivariate linear regression analysis. Concordantly, we performed a log transformation on the dependent cost variable. The log-transformed model remains significant for borderline personality disorder (p = .007), obsessivecompulsive personality disorder (p = .026) and age (p = .003). The R square, although higher compared to the nontransformed model, is still relatively small (3.1%). This indicates that the small R square in the nontransformed model was not due to the violation of the normality assumption. 
DISCUSSION
In summary, treatment-seeking patients with personality disorders are accountable for high costs to society. The most relevant cost drivers were absence from work, inpatient health care, and outpatient mental health care. In this sample of 1740 adults, borderline and obsessivecompulsive personality disorders were uniquely associated with increased mean total costs. This conclusion holds even after controlling for chronic medical disorders. Compared to the patients without personality disorder, mean total costs were consistently higher for borderline, histrionic, and self-defeating personality disorder, any personality disorder, and personality disorder mixed. Although not statistically significant, mean total costs were least in schizotypal and schizoid personality disorders as compared to the group without personality disorder. This finding can mainly be attributed to relatively low costs due to absence from work in both personality disorder groups. Additionally, in schizotypal personality disorder, the percentage of employment was considerably lower compared to the group without personality disorder.
We found that the amount of direct medical costs, and thus the usage or volumes of these medical services, is associated with some of the personality disorder types (paranoid, borderline, and obsessive-compulsive). This finding seems in part consistent with the study of Bender et al. 7 They also reported that patients with certain types of personality disorders received treatments more often than those with other personality disorders. Borderline personality disorder was found to receive greater amounts of psychosocial treatments (i.e., individual and group psychotherapy, day treatment, psychiatric hospitalization, and halfway house residence) than the other personality disorder groups (schizotypal, avoidant, and obsessivecompulsive). The differences in results between the 2 studies might be explained by the fact that the Bender study includes only 4 diagnoses of personality disorders and that the 4 personality disorder types could not be comorbid with each other.
The economic burden of personality disorders seems considerably higher than the burden of patients seeking mental health treatment for other mental disorders, such as depression and generalized anxiety disorder, and comparable to that in schizophrenia. (For reasons of comparison, all costs were converted to Euros by using the mean exchange rate for 2006 of 1€ = $1.33 U.S. and 1€ = £0.68 U.K.) A systematic review of cost-of-illness studies of depression 6 found that the average annual costs per .963 a For continuous variables (e.g., age), the coefficient indicates the increase or decrease in cost per unit increase in the covariate (e.g., per year of age). For categorical variables, the coefficient is the difference in cost between the specified group and the comparison group. For the diagnoses, 3 categories are specified: no traits; only traits, no diagnosis; and presence of the diagnosis. Adjusted R 2 = 0.024. Refers to the constant in the regression equation, also referred to as the intercept. Abbreviation: NA = not applicable. 
Figure 1. Difference in Mean Total Costs (direct and indirect) of the Personality Disorder Types Compared to the Patients Without Personality Disorder
PSYCHIATRIST.COM case ranged from €752 to €1880 for direct costs and from €1654 to €3083 for indirect costs depending on international differences. In another review, the total costs (direct and indirect) of generalized anxiety disorder patients in ambulatory care (with comorbidity) were reported to be €3634 per year and patient. 26 In a study on service utilization in schizophrenic patients in contact with mental health services in 5 European countries, average direct costs were calculated of €7419 per annum and patient. 3 In the current study the direct medical costs clearly exceed (66.5%) the indirect costs of productivity losses. In most literature on mental and chronic diseases, the opposite is observed: indirect costs constitute the major part of the total costs. This is because virtually all studies used the human capital approach. 27 The human capital approach has been criticized as calculating potential rather than actual productivity costs, leading to unrealistically high estimates of productivity costs. 28 By using the friction cost method as an alternative to the traditional human capital approach, we used the most conservative method in estimating costs of productivity losses. Moreover, we believe that the societal perspective or the actual loss for society is represented best in this friction cost method. In the case of long-term absence from work, the friction cost method limits costs to a friction period, the time needed to replace a worker, whereas the human capital approach estimates the indirect costs as the value of the productivity loss from the age of disablement of the person until the age of retirement or until the time the person has found an equivalent job. However, in our case no long-term followup data on personality disorder patients regaining employment are available. Therefore, when we used the human capital method in our study, we had to make the assumption that the productivity losses would last until the age of retirement. Research comparing the friction cost method with the human capital approach has shown a major influence of the methods used. For example, in a study on the productivity costs among patients with rheumatoid arthritis, researchers found that the productivity costs were 15 times higher when using the human capital approach instead of the friction cost method. 29 Furthermore, a comparison of the 2 methods for schizophrenia showed productivity costs that were even 69 times higher by using the human capital approach. 30 The 1740 participants included in this study were recruited from 6 different mental health care institutes in the Netherlands specializing in the psychotherapeutic treatment of personality problems and disorders. The large number of patients and the different settings can be considered one of the strengths of this study, as these enhance the external validity of the results. On the other hand, we only sampled patients that were referred to psychotherapeutic treatments; therefore, the results may not be generalizable to all prevalent cases in the community.
Moreover, the patients in our sample can be considered treatment-seeking patients, i.e., they have the wish to receive treatment, as opposed to treatment-rejecting patients. This distinguishing feature of personality disorders mentioned in literature 31 may affect the outcome. For future research it would be interesting to study direct and indirect costs in both treatment-seeking and treatmentrejecting personality disorder patients, e.g., in forensic care or in the normal population.
Another limitation of our study is that no standardized diagnoses of comorbid Axis I disorders were available, e.g., mood disorders or substance use disorders. Note, however, that this limitation does not jeopardize the main finding of our study, which is that personality disorder patients who seek treatment pose a substantial economic burden on society. Among personality disorder patients admitting to a mental health care facility, it is difficult to find patients with "only" Axis II problems. Isolating the effects of the Axis I disorders would be the same as considering the economic burden of diabetes without the accompanying foot ulcers. The independent contribution of Axis I and Axis II pathology to costs parameters should be addressed in future research.
Despite evidence that prison service costs in personality disorders are high, 9 these costs were not included in the present study. This can be considered a limitation of the study as it leads to an underestimation of the direct cost calculations.
The recall periods for the use of medical services and short-term absence from work were 4 and 2 weeks, respectively. The annualization of these costs is based on the assumption that these 4 weeks (or 2 weeks) are representative for the rest of the year. In order to test this assumption, an additional form was administered on which patients had to indicate the amount of outpatient, day-hospital, or inpatient psychological treatment they had received in the year prior to filling out the form. The utilization of outpatient, day-hospital, and inpatient care indicated on this form was then compared against the TiC-P, with a recall period of 4 weeks. The data indicated that on a population level there was no significant difference between the costs as measured with a recall period of a year (€3440) compared to a recall period of 4 weeks (€3247). Concordantly, there is no reason to believe that the costs calculated in the present study were an over/underestimation, but on the contrary are a realistic representation of the actual costs generated by this population in the year prior to treatment.
Given the fact that the unit cost prices used in the present study were, at least to some extent, subject to uncertainty, one should consider testing the robustness of the results to changes in unit prices. We acknowledge that this study is based on the assumption of a certainty in the unit costs that may not be there. However, the expectation is that unit prices are not of much influence on the outcome, as they are constants.
Borderline personality disorder has traditionally attracted much scientific and clinical attention, 32 which also has affected the prominent research concerning the utilization of health care resources and productivity losses. Although in our study only borderline and obsessive-compulsive personality disorders were found to have a unique contribution on the costs, this result does not mean that the high societal costs of the other personality disorder types can be ignored. We thus argue that, from a health economic perspective, research should also focus on the other personality disorder types instead of primarily on borderline personality disorder.
It is important to emphasize that, although costof-illness studies such as this do provide valuable information for the policymaker, these findings do not provide any information on the effectiveness of available treatment programs. Therefore, in order to fully appreciate the value of a treatment program, health care policymakers should be informed with state-of-the-art cost-effectiveness analyses. Accordingly, the present cost-of-illness study is incorporated into a large costeffectiveness study in which different sorts of psychotherapy treatments (outpatient, day-hospital, and/or inpatient psychotherapy) for personality disorders are being compared. Results of this cost-effectiveness data will become available in 2008.
In the mean time, our results provide evidence that the economic burden of personality disorders is high; higher than, for instance, that of depression and generalized anxiety disorder. These high societal costs, in combination with a low quality of life that was found in earlier research, 33 reflect the severity of illness and thus present a strong argument in favor of prioritizing effective personality disorder treatments in reimbursement decisions.
